INTRODUCTION
For over three decades, management studies have been investigating the consequences of spanning categories in different fields, such as strategy and finance (Bergh, 1995; Murray, 1998; Yang et al., 2014) , innovation (Fleming, 2001; Hargadon 2002; Schilling and Green, 2011) , entrepreneurship (Gartner, 1985; Kilduff et al., 2000) . These studies have described category spanning as a strategy characterized by two main opposing dynamics. On the one hand, it allows to see connections across different domains: bridging disconnected knowledge spaces results in better and more creative ideas (Lo and Kennedy, 2015) . On the other hand, it implies penalties: investing in multiple areas disperses competences and increases costs of knowledge integration (Bromham et al., 2016; Leahey et al., 2016; Yegros-Yegros et al., 2015) . If these studies have focused on the consequences for the category spanner, in the past decade, a growing number of works have also analysed the evaluation of category spanning by critics, customers and investors in a variety of contexts -restaurants (Kovács and Johnson, 2014) , film (Hsu, 2006) , wine (Negro and Leung, 2013) , labour market (Merluzzi and Phillips, 2016) , corporate law market (Paolella and Durant, 2016) , online marketplaces (Hsu et al., 2009) , venture capital market (Pontikes, 2012) .
One factor that affects category spanning assessment is the level of information asymmetries (e.g., Bergh and Lawless, 1998) . In the face of information asymmetries (IAs), indeed, the evaluation process becomes costly, as an informative gap exists between the parties. As a consequence, the interpretation of signals may be different from conditions of lower IAs (Connelly et al., 2011) . This problem is particularly relevant for the evaluation of a broad engagement across areas, like category spanning, as demonstrated in organizational studies analysing the performance of diversified firms (Denis et al., 1997) . In this literature, the risk of devaluation of diversified firms is explained not by difficulties in undertaking category spanning strategies but by the external perception that poor performers enter new categories with the goal to improve their performance (Villalonga, 2004) . Accordingly, our study adopts the lens of the panel of evaluators, as third part who establishes evaluative frameworks (Becker 1991) , and analyses how category spanning in academia, defined as researcher's activity across academic categories (Jacobs and Frickel, 2009) , is evaluated by the panel. More precisely, we unbundle some of the costs and benefits associated with category spanning to investigate how, under situations of IAs, the panel reacts at the signal of category spanning. The debate lies in the recognition that category spanning may provide quality information but simultaneously make the identity of the category spanner more ! $! ambiguous, confusing and illegitimated to external evaluators (Zuckerman 1999 , Hannan, Pòlos & Carroll 2007 ). Yet, we also point out that the panel's appraisal of category spanning may vary depending on the power of a set of boundary conditions which may substantially alter the level of IAs surrounding the evaluation process.
We investigate this relation in the field of academia and more precisely in the dialogue between the scientist (i.e. the candidate) and his/her panel of evaluators in the promotion process. Between the two elapses a nebulous area, due to the presence of a certain level of IAs. The setting has some attributes that make it a suitable context to study our predictions.
First, it is characterized by IAs as the candidate' s quality is difficult to evaluate due to the intangibility of his/her knowledge assets. Second, it is driven by the application and evaluation of knowledge resources: the candidate uses these to signal quality and the panel evaluates the candidate using the same type of resources. Finally, in our setting the candidate is searching for legitimacy. This legitimacy is given by an external panel through a set of identity claims, which serve as tools for making a candidate understandable to the panel.
In the following sections, we develop arguments about the main effect of category spanning on career progression under IAs and the moderating role of three boundary conditions. Then, we describe more precisely our setting and we present our data, econometric models and results. Finally, we discuss the implications of our study.
THEORY AND HYPOTHESES
Individuals and organizations are often in search of legitimacy to operate in their field of competences. Broadly speaking, legitimacy may be considered "a generalized perception or assumption that the actions of an entity are desirable, proper, or appropriate within some socially constructed system of norms, values, beliefs, and definitions" (Suchman, 1995: 571) .
In this setting, panel plays a key role as legitimacy depends on consensus among external actors who evaluate features and activities of candidates searching for legitimacy (Cattani et al., 2008) . In other words, the panel's perception that the candidate would act in a manner consistent with precise standards will lead to recognition of legitimacy.
Although the panel is the unquestioned protagonist in the context of legitimacy, it is important to be aware that also other factors may have a considerable importance. The availability (or not) of information, for instance, radically affects the decision-making processes used by individuals. When "different people know different things" (Stiglitz, 2002: 469) information asymmetries (IAs) occur. More precisely, when some information is private ! %! and not freely available, IAs arise between those who own that information (i.e. the candidate in our setting) and those searching for it to take better decisions (i.e. the panel). In the majority of evaluation processes, the existence of IAs is demonstrated, so that its output is not obvious. Individuals and organizations respond to such a problem by providing the panel with valuable information which can be used as indicator of the otherwise latent and unobservable quality (Spence, 1974) .
In their scientific activity, researchers may decide to accumulate specialized knowledge in order to demonstrate high levels of competences in a specific area, or spanning knowledge among different areas. We thus analyze how panel evaluates the decision of the academic researcher to undertake category spanning activities (Hsu et al., 2009; Paolella and Durand, 2016) . These decisions may have important implications and consequences on the panel's judgment, deserving further investigation. These two approaches signal different orientations toward IAs. The former suggests that superior knowledge in an area can reduce the informative gap between the candidate and the evaluators, by providing strong evidence of focused expertise. The latter involves the development of a diverse knowledge stocks, leading to less obvious and more articulated profiles, which can address the presence of IAs by signaling flexibility and adaptability across areas. Each of these approaches implies a different use of knowledge. In the first case, the focus is on exploitation of learning processes, while category spanning is more characterized by learning from other areas in order to explore new knowledge in different domains (Bingham and Davis, 2012) .
At the light of these different orientations, recent studies have investigated the benefits and costs of being category spanning from the producer side (Bromham et al., 2016; Leahey et al, 2016; Yegros-Yegros, 2016) . However, the lack of univocal results has prompted us to better investigate how panel perceives category spanning, especially in a setting characterized by high IAs. We, thus, contribute to the emerging literature which started to examine the key role of the evaluator's perceptions in assessing the trade-off of being category spanner (Hsu, 2006) .
The main effect of scientific category spanning
In academia, scientific category spanning may be defined as the candidate's ability to access new knowledge from outside the boundaries of his/her own disciplinary field and to flexibly integrate the different sources of knowledge. It is an interdisciplinary mode of research, that allows to integrate "perspectives, information, data, techniques, tools, concepts,
and/or theories from two or more disciplines'' (National Academies of Science, National Academy of Engineering, and Institute of Medicine, 2005: 188) . This concept has been adopted in management studies with different terms: scientific breath, scientific scope, exploration, interdisciplinarity. Although scholars are progressively considering category spanning research as a valuable asset, more attention should be directed toward its effects on scientific careers (Jacobs and Frickel, 2009; Leahey et al., 2016) . Indeed, the extent to which its benefits outweigh the costs is a matter of open debate and empirical research.
In the academic context, being category spanning may be a signal of the researcher's ability to develop novel ideas, applying integrative frameworks, which target heterogeneous audiences and are, hence, more visible. In this sense, an interdisciplinary work may be perceived as synonymous of novel, original, and breakthrough research (Pontikes, 2012) . On the other hand, it implies cognitive costs, as elaborating ideas from different fields may be risky, complex and time-consuming. As a consequence, an academic cross-disciplinary product may create confusion, leading to a difficult evaluation process and ambiguous positioning of the researcher's identity within the academic market structure (Yegros-Yegros et al., 2015) . Indeed, category spanners risk to be treated as a non-legitimate member of any field and more likely to be downgraded (Hsu, 2006; Zuckerman, 1999) . Leahey et al. (2016: 5-6) synthesize these dynamics asserting that "interdisciplinary research is associated with higher visibility", but at the same time "with lower productivity". Below we expand on these effects.
The category literature suggests that categories provide an interface between candidates and panels and enable the identification of their members through a principle of similarity. Each category has its own features, rules, standards, templates, preferences of behaviour and requirements for being part of each category. The preference for specialist versus category spanner, and the value embedded in these opposite knowledge orientations, is a consequence of the judgment provided by the panel. In other words, the effectiveness of the signal "being category spanner" is not fully under control of the signaler (Hsu et al., 2009), but is rooted in the panel perception of fit to categories. Generally speaking, any type of signal (i.e., past experience, status, social ties) may give the audience distorted perceptions of actors' attributes as they do not necessarily map closely to underlying attributes. This problem of decoupling, however, is more pronounced for category spanners (Paolella and Durand, 2016) , due to multiple-category membership.
! '!
Specialization has some advantages: it enhances identity and legitimacy. Developing specialized knowledge allows a robust alignment with the blueprint characterizing a specific field. Cognitive alignment allows the development of a strong identity in the field, which allows to control IAs. This prediction is consistent with research in cognitive psychology, suggesting that people prefer items conforming to their expectations, allowing predictability, and requiring limited cognitive elaboration (Rosch, 1978) . As knowledge becomes broader, the capacity to easily communicate a specific domain of competence becomes less evident, reducing the efficiency in identity creation. People are more able to be considered as capable if their area of expertise is clearly bounded. As a result, candidates spanning multiple categories are regarded as less appealing as they are "atypical" (Hsu et al., 2009 ) to each of the categories spanned and panel is not able to rely on category schemas to form clear expectations about the candidate. This phenomenon is known as the "categorical imperative" (Zuckerman, 1999) .
In the academic field, candidates may build their identities by investing in research in a scientific category. Specialized knowledge is used to develop a common language with the other members of the field, facilitating recognition of competences. Such specialized knowledge stock also yields efficiency in panel evaluation, due to the limited IAs. As the candidate's knowledge stock becomes more heterogeneous, the candidate identity becomes less defined and they may receive less attention and legitimacy, decreasing the probability of success (Zuckerman, 1999) . "Different categories demand different combinations of abilities and participation in multiple categories is seen as indicating a lack of expertise in each category, even if this is not actually the case" (Hsu et al., 2009: 151) . In sum, participating in multiple categories has two main interrelated downsides: from the candidate perspective, it disperses focus and effort and, from the panel lens, it reduces the candidate's appeal within each target category. As a consequence, social identity may be difficult to be granted by external agents and, with an increase in the level of IAs surrounding the evaluation process, the ability of the panel to efficiently evaluate the candidate declines. Taken together, these elements point out a decreasing relationship between category spanning and identity creation as the candidate moves away from a single area of expertise, with negative consequences on career progression.
However, the evidence that category spanning is a diffused practice in several contexts opens the question of whether and why panels may reward it. The category focus explanation seems to encounter limitations in fully explaining the phenomenon. Category spanners are ! (! involved in activities characterized by distinctive cognitive sets (Paolella and Durant, 2016) which may result not in identity dilution but in a valuable composite identity (Wry et al., 2014) . This openness has some advantages: it can create experts in multiple fields, who can be more capable than focused actors of tackling the variety of peculiarities within and across categories. This capacity of combining diverse epistemic approaches increases problem solving, creativity and innovativeness. When considering candidates operating in multiple categories, panels may thus find some valuable category combinations allowing the identification and appreciation of identity (Rindova et al., 2011) . Panels may have clear understandings about how categories fit together and develop ad-hoc schemes for evaluating candidates with category spanning profiles (Wry et al., 2014) . When this understanding exists, the panel may perceive meaningful and valuable relations in the selected categories. In this work, we do not intend to analyse which category combinations are perceived by evaluators as more valuable than others, but we limit to note that combinations of categories may matter as much as, or even more than, the specialization in a single category (Meyers-Levy and Tybout, 1989) .
Thus, the evaluation of being category spanning as a valuable asset in academia depends from the resolution of the trade-off between the ability to target different domains in order to signal flexibility and intellectual richness and the benefits associated with in-depth expertise that is easier to communicate and be legitimated. Being category spanner may be subject to a higher risk of recognition by evaluating panels. At the same time, panels may also give a prime because exploring new knowledge domains is valuable (Trapido, 2015) . We argue that the latter outcome becomes more likely when the candidate moderately searches for new knowledge, spanning a limited number of categories. In this case, being category spanner is evaluated by the panel in a positive way as signal of flexibility and intellectual curiosity.
The former, instead, is more likely when an excessive diversification of knowledge is perceived as inconsistent due to the impossibility to define a clear identity for the category spanner.
In sum, we expect that the benefits associated with exploration and flexibility need to be combined with a relatively clear identity in order to be appreciated by the panel as a legitimated signal of quality. Under these conditions IAs are moderate and manageable. Very low levels of category spanning, even if limits the creation of IAs, may preclude the possibility for knowledge acquisition, as experiential learning effect may not occur until some critical level of diversification is reached (Yang et al., 2014) . Low-medium levels of diversification, instead, are central to maintain efficiencies in learning and application of heterogeneous knowledge. These benefits, however, decline as category spanning increases.
Over a certain threshold, excessive exploration of knowledge that spans research contexts creates high informative barriers and becomes difficult to evaluate and exposes the candidate to a loss of identity. Based on these arguments, we posit that: 
inverted U-shaped pattern).
In order to examine this main effect hypothesis, we now consider the role of three contextual moderating factors, representing key elements characterizing our setting: candidate field embeddedness, candidate-panel scientific overlap and panel workload (i.e., Boudreau et al., 2016; Criscuolo et al., 2016; Leahey et al., 2016; Trapido 2015; Uzzi et al., 2013) .
The moderating role of candidate field embeddedness
The first dimension we take under consideration for understanding how out baseline hypothesis varies is the embeddedness of the candidate in the panel field. The longer the time embedded in a specific field, the higher the probability the researcher has internalized knowledge, values and opinions characterizing the field. We postulate that the candidate's embeddedness may help transforming category spanning orientation from a liability into an advantage (Kovács and Johnson, 2014) . More precisely, low-embedded candidates, who lack a minimal standard to be considered as legitimate in the field may be penalized if engaged in category spanning behaviors. High-embedded actors, on the other hand, are considered legitimate members of the field and thus do not risk losing legitimacy by spanning categories (Rao et al., 2005) .
Embeddedness is related to levels of IAs. Looking for an analogy with other contexts, if for entrepreneurial ventures, uncertainty is the highest during the conception stage (Fisher et al., 2016) , in the same vein, researchers which are marginally embedded in a field can communicate less information about their academic profile, including the fact that individuals may be unknown to the panel and their specific skills may be fluid as the expertise develops. This is in line with the seminal work by Granovetter (1985) , suggesting that embeddedness is related not only to the configuration of linkages between actors (structural embeddedness), but also to the level of trust among actors (relational embeddedness). In sum, the level of trust characterizing high-embedded candidates is high and consequently the level of IAs faced by the panel in evaluating an embedded candidate is low. A candidate with limited experience in a field is expected to devote more effort in consolidating the "within" position before spanning competences, in order to achieve a standard of quality in the field. Similarly, Zuckerman et al. (2003) argued that film actors benefit form specialization at the beginning of their careers and less as they advance. Rao et al. (2005: 972) point out that high-status actors can perform category spanning as "their social acceptance is unquestionable". With lower levels of IAs (i.e. high-embedded candidates), instead, the consolidated experience of a candidate within a field may allow the evaluating panel to justify the candidate's achievement of a category spanning orientation. Accordingly, we expect the value of category spanning to be higher in the case of embedded candidates.
Identity and legitimacy theories help in supporting this expectation. They assume that people derive part of their identity from the groups to which they belong to (Phillips and Apfelbaum, 2012) . Identity claims such as "who we are" and "what we do" are very common under this perspective. This identity allows the achievement of legitimacy inside the group.
For an academic researcher to be perceived as legitimate, his/her knowledge and behaviors must align with the prevailing standards characterizing the environment in which he/she operates (Tolbert et al., 2011) . As such, under conditions of low embeddedness, the panel may evaluate more positively the candidate's development of his/her social identity within the reference group (Turner 1987) and be less prone to justify a category spanning orientation.
Furthermore, previous studies have pointed out the importance to consider legitimacy not as a static construct, but under a dynamic perspective: legitimacy needs to be carefully managed for avoiding to be lost once attained. Fisher et al. (2016) (Ridgeway and Berger, 1986) . Along the career progression, thus, different legitimacy criteria are used by the panel. Candidates with limited embeddedness in a field face higher levels of IAs, due to the lack of a deep knowledge of the field. At the same time, the panel knows little about the candidate. Low embedded candidates should rely most heavily on developing a social identity within the reference field (Turner, 1987) in order to promote legitimacy at the cost of category spanning. Under conditions of high embeddedness, the level of IAs regarding the candidate's quality becomes lower as the candidate has a clear identity within the reference group. The nature of the mechanisms used to obtain legitimacy are also different and are not rooted in the consolidation of an academic profile in the field. They, instead, begin to shift, leaving space for more pronounced orientations toward category spanning. We, thus, advance the following hypothesis:
Hypothesis 2: Candidate field embeddedness moderates the curvilinear relationship between scientific category spanning and positive valuation by the scientific panel: the maximum of the inverted U-shaped pattern shifts to the right when embeddedness increases.

The moderating role of candidate-panel overlap
A second important consideration in academic career progression is the level of scientific overlap between the knowledge embodied in the candidate expertise and the panel's own expertise. "Intellectual distance is a regular feature of the evaluation process and deserves careful study as a variable that might influence evaluation and resource allocation in science" (Boudreau et al., 2016) . Greater overlap creates lower levels of IAs, making the evaluator more well-informed than in situations where the candidate is distant to the panel's area of expertise. Candidates with a broader profile (i.e. higher category spanning) "are more likely to touch on a domain of expertise of interest to [the panel], … offering a hook that captures the [panel's] attention" (Haas et al., 2015: 684) . With low overlap, the evaluation process is, instead, under greater uncertainty. In our work, we suggest that the level of scientific knowledge overlap between the candidate and the panel has an impact on the way in which category spanning is evaluated.
Category spanning is characterized by an intrinsic uncertainty or ambiguity, due to the existence of a (more or less) atypical combination of knowledge stocks deriving from different categories. Such a combination of knowledge creates a nebulous informational cue, ! ""! which may lead to variance in the evaluations. However, a panel with most relevant knowledge and closest expertise may better interpret category spanning, leveraging on a common ground with the candidate. Cognitive psychology studies assert that spanning categories tend to be ignored or devalued if panels do not understand how the features of the combined categories fit together. This discount of the outcomes is a consequence of the "ambiguity aversion" of evaluators (Fox and Tversky, 1995) . However, a combination of knowledge streams may be positively perceived if the spanning moves toward a mix that is aligned with panel schemas (Wry et al., 2014) . A certain level of overlap between candidate and panel expertise may, thus, increase the probability for the panel to have first-hand elements for understanding a particular combined knowledge stock of the candidate. This is in line with several studies on strategic management. In the context of alliances, for instance, the similarity between partners is linked to a significant closeness of their knowledge bases, which allows a precise and effective assessment of the value of the partner's knowledge base (Cohen and Levinthal, 1990; Lane and Lubatkin, 1998) . In the acquisition literature, the performance of technological trade sales and the ability to obtain valuable knowledge recombination result being heavily dependent on the overlap between the knowledge bases of the target and acquirer (Ahuja and Katila, 2011; Sears and Hoetker, 2014 ).
Moreover, research on cognitive biases suggests that individuals tend to reward members belonging to their same group (Brewer, 1979; Criscuolo et al., 2016) , as they are more informed about the quality of their pairs and may show bias when making career decisions (Li, 2012) . Criscuolo et al. (2016) , for instance, suggest that when the panel share the same location of the applicant, it may allocate more attention in the evaluation of "ingroup" members' proposals, increasing the level of understanding of these proposals, even in case of high novelty (harder to be appreciated). Studies on the social influence of networks can also be evocated. This research stream suggests that the level of connections within a network foster the formation of consensus among network members. Cattani et al. (2008) , for instance, show that the structure of interaction within a network, connecting candidates and audiences, affect legitimacy. Higher network connectivity signals membership in a group.
Members of a connected group easily share ideas, rules, information in general, stimulating convergence. Such a convergence creates similarity of knowledge, which in turn reduces ambiguity regarding legitimation. As suggested by White (1992: 63) , membership to a group defines a "catnet" ("cat" from category and "net" from network) characterized by the tendency of alignment of the members toward the same categories. These findings imply that candidates with a higher degree of overlap (i.e. similarity) with the panel are more likely to be legitimated in their category spanning activity, due to the existence of an in-group bias, for which evaluators overvalue benefits and discount costs (Boudreau et al., 2016) .
In sum, we postulate that a fit of knowledge between the candidate and the panel has a positive impact on the panel evaluation of category spanning, through two main forces, both leading to a decrease of the level of IAs. First, knowledge familiarity provides the panel with a deeper understanding of the candidate's ability to combine different knowledge stocks in a novel and creative manner, so that the way in which category spanning is performed and its value are easier to be identified. Second, higher candidate-panel knowledge overlap leads to a stronger perception of membership within a group, facilitating the convergence of consensus of the panel toward the candidate's profile and, thus, supporting legitimacy. Thus, we suggest the following hypothesis: 
The moderating role of panel workload
The extent to which the panel legitimates candidates' profile will vary not only with the characteristics of the candidate themselves (i.e. embeddedness) and of the panel (i.e. knowledge overlap with the candidate), but also with the contexts within which the evaluation takes place . In this section, we analyze the changes in category spanning evaluation when panels face a vast pool of candidates to evaluate. The attention literature suggests that under a situation of "workload", the panel may lack the attention to evaluate in detail each candidate (Criscuolo et al., 2016 ). An increase in the flow of information to be processed makes the evaluation more complex as panel members have troubles in deciding which pieces to take more into consideration (Piezunka and Dahlander, 2015) . However, we suggest that an alternative scenario may occur: abundance of information provides opportunities for learning that the panel can use to better understand category spanning.
"Crowdsourcing constitutes a particular approach to sampling knowledge" (Piezunka and Dahlander, 2015: 876) . In presence of crowding of information, for which the panel is exposed to a vast and heterogeneous pool of stimuli, the evaluation process is complex, due to the difficulty to decide what pay attention to (Hansen and Hass, 2001 ; Piezunka and , 2015) . In this scenario, the panel has to simplify the pool of suggestions (i.e. omitting some criteria from the evaluation) and then rationalize them (i.e. defining the criteria and their thresholds) in order to limit the number of suggestions to process. Such problems have been documented in different contexts, both at the organizational level (i.e. how organizations process regulations) and at the individual level (i.e. how consumers choose among different products). However, even if this baseline effect of crowding (i.e. too much information can decrease decision-making performance) is well established, this story is far from unique.
Crowding of information can be realized not always in terms of abundance of heterogeneous suggestions, but in terms of abundance of similar suggestions. Under these scenarios the role of information availability is different. Two main conditions need to be satisfied: (i) the pool of different sources of information is limited and (ii) the number of senders of the same information is broad. The evaluation process of our setting is a good example as it is based on an ex-ante selection of criteria derived from a single source of information (i.e. the curriculum of the candidate, characterized by a pool of similar attributes). This bounded process reduces the variety of suggestions to be processed, so that the abovementioned practice to simplify and rationalize information does not have to take place, as implicit in the evaluation. Second, candidates can apply for the qualification in a unique round, so that the panel has visibility of a considerable number of candidates simultaneously and can easily compare their profiles. In sum, the panel has access to a small and homogeneous set of suggestions (i.e. CVs and publication lists) with a lot of redundancies (i.e. number of candidates).
In presence of a small and homogeneous set of suggestions with a lot of redundancies, the panel can practice more and, thus, improve learning. This evaluation learning allows to mitigate the level of IAs surrounding the evaluation process and better compare candidates along their attributes. Haas et al. (2015) find that attention allocation to a problem posted in an online discussion forum is more likely if a higher number of other problems were posted in the same moment. This is in line with our expectations: crowding of information does not necessarily create problems of knowledge overload. Rather, it increases the attention of the panel towards specific attributes of the candidate's profile. But what are the attributes for which learning from abundance of similar suggestions is more valuable? Any candidate is characterized by a pool of attributes: some are objective in nature, others are more qualitative.
To the first group belong attributes whose evaluation is based on a quantitative and unbiased procedure. Scientific productivity (i.e. number of publications), visibility (i.e. number of citations), impact (i.e. cumulative impact factor of the journals) are examples of objective attributes. To the second group, instead, belong attributes whose evaluation is more complex and less obvious as not driven by consolidated and shared criteria, typical of an unbiased assessment. The evaluation process results, thus, being more dependent by the personal judgments of the panel. Especially for these attributes, learning matters as the ability of the panel to more effectively evaluate profiles characterized by non-obvious attributes needs experience in the evaluation. Indeed, "a social norm exists only in a category of recurrent situations" (Cattani et al., 2008: 149) .
In sum, as category spanning is a candidate attribute difficult to assess, due to the lack of an objective metric of comparison, it is important that the panel practices in its evaluation.
The possibility to examine several CVs, providing abundance of similar suggestions, increases the learning experience of the panel and creates convergence of consensus. Thus, we suggest that:
Hypothesis 4: Panel workload moderates the curvilinear relationship between scientific category spanning and positive valuation by the scientific panel: the maximum of the inverted U-shaped pattern shifts to the right when workload increases. !
DATA AND METHODS
The setting
We use data from the first national scientific qualification (hereafter "qualification") The evaluation process unfolds as follows. In each field, a panel including five full professors (four employed by Italian institutions and one by a foreign one) evaluates the candidates using the following criteria: scientific excellence (i.e., scientific productivity and impact), ability to secure funds and to lead a research team, participation in editorial boards, directorship of research centers, and engagement in knowledge/technology-transfer activities.
Each panel can identify some criteria idiosyncratic to the given scientific field, but these have to be consistent with the aforementioned general ones selected by MIUR.
The first round of qualification closed in November 2012 with the outcome released in early 2014. The filed CVs, as well as the corresponding evaluations, were posted in a pdf format and made freely downloadable on the qualification website until June 2014. We then downloaded and converted the pdf files in a html format, identifying some patterns within the CVs. We then re-structured the CV content into thirty tables, creating a time-variant relational database (both entity-relationship diagram and codebook are available from the authors).
About 69,000 CVs were filed for consideration; more than 13,000 were withdrawn or experienced some delays in the evaluation process (i.e., as of June 2014, six two-digit scientific fields hadn't released the qualification outcomes). The 55,896 CVs that were evaluated had been submitted by 38,722 individuals in 178 two-digit scientific fields; of these, 22,141 were faculty members employed by Italian universities as of 2012, and the remaining 16,581 were external (i.e., either post-doctoral researchers at Italian universities or academics employed by foreign institutions).
1 Each CV also included information on scientific field of affiliation, tenure in the scientific field, academic rank, tenure in the academic rank, university, and department of affiliation. However, such information was omitted from the CVs posted online and made available for download. Hence, only for the academics already employed by Italian universities, it was collected via http://cercauniversita.cineca.it/, downloading the details of the population of academics employed by the 95 Italian universities between 2000 and 2012 (please refer to the variable description section).
Dependent variable and model specification
For any given submitted CV, we model the probability of being awarded for the qualification by the evaluation panel. We create a variable labeled scientific qualification, which is equal to 1 if the CV receives the qualification, 0 otherwise. Notwithstanding the panel structure of our data, because the outcome variable can be assessed in 2014 only, we pooled the yearly data, creating cross-sectional indicators characterizing the academics' scientific productivity and career paths. We employ a logit model clustering the standard errors on individuals (i.e., individuals can submit more than one CV).
Independent variables
Scientific category spanning. Our theory suggests that an academic's ability to span across scientific disciplines affects their evaluation by the scientific panel. To account for this, we count the number of distinct journal ISI subject categories in which the individual has published up to 2012. Specifically, the 1,803,528 ISSN journal publications included in the evaluated CVs were linked to the 12,000 journals listed on ISI web of science (http://wokinfo.com/), producing a list of 1,102,499 journal publications with a subject category assigned (out of the 250 possible ones). This operationalization is consistent with the work by Tijssen (2012) . The variable ranges between 0 and 39.
Candidate field embeddedness. In hypothesis 2, we propose that our main effect is moderated by the extent to which the scientist is embedded in the scientific community in which the CV is filed to. Hence, for any given CV, we cumulate the number of years for which the academic has been working in the given scientific field. The field assignment is done using demographic data, retrieved via http://cercauniversita.cineca.it/, which provides information on the population of academics employed by the 95 Italian universities since
2000. An academic is assigned to only one field per year; however, academics can change field on a yearly basis, as well as can leave the Italian academia and eventually come back. Accordingly, we count the number of CVs submitted to each panel (178 panels in total), differentiating between those filed for full or associate professorship. The variable ranges between 13 and 698, and it is included in logarithmic terms.
Control variables
In our models, we also include a number of controls at field, panel and CV levels, that may affect the relationship under examination. All models include either two-digit (177 dummies) or one-digit (13 dummies) field-level controls as well.
Average scientific category spanning within the field. As category-spanning behaviors may systematically differ among scientific fields (Leahey et al., 2016) , for each of 178 scientific fields, we average the scientific category spanning variable for all the CVs submitted to the given field. Candidate scientific quality. The quality of academics' scientific production is a strong predictor of promotion. To account for this factor, we download the yearly impact factor for the journals listed on the ISI web of science (http://wokinfo.com/) since 1997.
Panel composition (male %
Consistent with Toole and Czarnitzki (2010) , and using the ISSN and publication year as Table 1 shows the descriptive statistics for both predictors and controls included in the main regression model. Table 2 reports the pairwise correlations. Tables 1 and 2 here
RESULTS
Main results
We begin by estimating model 1 which includes the controls, the main curvilinear and a low (i.e., one-standard deviation below the mean) levels of candidate field embeddedness, respectively. The analysis suggests that for scientific category spanning lower than sixteen and higher than twenty-two the impact on scientific qualification significantly differs between high and low candidate field embeddedness. Specifically, the maximum of the inverted U-shaped pattern shifts to the right as embeddedness increases. Hypothesis 2 is thus supported.
To test hypothesis 3, in model 3, we interact scientific category spanning and candidate-panel scientific overlap. In particular, the linear interaction between scientific category spanning and candidate-panel scientific overlap is positive and significant (=1.391, p<0.0001) whereas the interaction between scientific category spanning squared and candidate-panel scientific overlap is negative and significant (=-0.047; p<0.0001). These results hold in the fully specified model (model 6) as well.
Insert Table 3 and Figure 1 here
Robustness checks
We also carried out a set of analysis to further validate our results. First, we run the logit specification using robust standard errors. We also re-specify the same models using a probit estimator (with standard errors clustered on individuals or robust). Second, because of the non-linearity of the probit model, the marginal effect of the three interacted variables is not just the coefficient of their interaction. Furthermore, the obtained sign can be also different for different observations (Norton et al., 2004) . To deal with this issue, we follow Ai and Norton's (2003) suggested procedure, estimating the correct magnitudes and standard errors for the obtained interaction terms. Finally, we performed our analyses with a different measure of category spanning, taking into consideration its weight in respect to the total productivity of each candidate. We have thus normalized our main independent variable for individual scientific output (measured as the number of papers published in ISI journals). In all these robustness checks, results are robust and available upon request.
CONCLUSIONS
Our goal in this study was to examine the relation between category spanning and consensus for career progression in academia. Looking at knowledge diversification in this context allows us to better understand how scope decisions related to knowledge can affect performance, particularly in the context of IAs. In our setting, the direct relationship between category spanning and career progression takes on an inverted U-shape. Our findings support the idea that the diversification of a candidate knowledge stocks can have opposed influences on performance as perceived by an external audience. We demonstrate that an increase of category spanning (emphasizing research breath) from low to medium levels is considered by evaluators as a positive signal of quality, consistent with research from the knowledge-based view and organizational learning literature, which emphasizes the benefits associated with diversification. After the threshold, at higher levels of category spanning, the benefits to solving complex problems and managing a knowledge portfolio down a variety of trajectories are less important as the panel evaluates the excessive diversification as loss of identity.
Interestingly, candidates with moderate levels of category spanning exhibit the best performance: these candidates may benefit from being able to effectively explore and exploit their knowledge stocks.
Also critical in our model are the moderating effects. First, the effects of candidate embeddedness in the panel field (the field to which the candidate apply for the scientific qualification) has an interesting impact. Although we predict that high embeddedness should increase the convergence of the panel toward legitimation of the candidate profile, given their consolidated experience in a field, we find a mix result. This positive effect is confirmed only for high levels of category spanning, whereby the candidate performs research across a high number of scientific categories. For low levels of category spanning, instead, the panel seems to be more prone to confer consensus to low-embedded candidates. This result could be explained by the fact that researchers with a limited experience are not imprisoned in the rules and cognitive inertia characterizing a field, but have the possibility to be creative. At the same time, given their professional acerbity are able to manage only a limited number of scientific categories. Researchers studying academic inbreeding (i.e. the practice of hiring your own) as a form of embeddedness suggest that inbred faculty tend to be less creative, independent, connected, original, productive and make a lower scientific impact than their counterpart (Pelz and Andrews, 1966) . This can happen as "inbred faculty members carry out their academic and scholarly activities within a framework of extreme dependence on internal networks and on pre-established relationships.
[…] When a graduate stays in the same university, his activities become so embedded in the organizational culture and modus operandi that he may not feel the need to look for information elsewhere" (Horta et al., 2010: 416 (Connelly et al., 2011: 62) .
As with all studies, ours is not without limitations. First, our measure of category spanning takes in consideration only the total number of scientific fields to which the candidate orients his/her research. However, as suggested by several management studies, diversification takes several forms depending on the level of relatedness among the categories (Rosenkopf and Nerkar, 2001; Leung and Sharkey, 2014) . "It is not the fact of category spanning per se (i.e., increasing the total cognitive distance relative to established prototypes) that might matter to audiences, but their capacity to make coherent sense of the categorical combinations they observe." Paolella, 2013: 1112) . Future research could start from this consideration to include more fine-grained measures of category spanning, by distinguishing between related and non-related diversification and investigate "whether there are certain relationships among categories that allow for some combinations to be perceived as more reasonable than others" (Leung and Sharkey, 2014 
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